We estimated the global trends of tritium precipitations by analysing these data . In addi tion, the data measured in Osaka, Japan (Kinki University) , and Neuherberg, Federal Republic of Germany (hereafter abbrev.: W. Germany), were also analysed, though they are not the stations in the IAEA data lists.
METHODS
Tritium concentration (TU) has often been used for describing the level of tritium precipi tation"). Actually it showed a peak in the period between 1961 and 1964 , when a number of atmospheric nuclear explosion tests were carried out. But , if the amount of precipitation is small, the absolute level of tritium precipitation is low even though the tritium concentra tion is high. Therefore we adopted the monthly tritium precipitations expressed in pCi/m2 that had been calculated by the following equation; monthly tritium precipitation (pCi/m2) = monthly precipitation (mm) x tritium con centration (TU) x 3.24 Original data thus derived are assumed to consist of three components , i.e. the trend factor, the seasonal factor and the irregular factor. Then we separated the trend factor of tritium precipitations from the original time series data with a computer code named EPA code developed by the Economic Planning Agency of Japan using M28OH at the Computer Center of the University of Tokyo. The EPA code extracts the trends from the original data based on a method taking moving averages repeatedly. Stations from which more than 36 continuous data are available were selected for EPA analyses . Vacant data were filled up by an interpolation from the adjacent data. Fig. 2 shows an example of comparison between original variation of tritium precipitation at Miami (USA) and its trend calculated , together with the seasonal factor and the irregular factor.
The trends of tritium precipitations were classified into seven areas: I. Europe II. North America and Canada III. South America IV. Eastern Asia and Northern Pacific V. USSR VII. Polar regions Time series data are available between the period from 1953 to 1979 for Ottawa station (Canada), and from 1961 for Valentia (Ireland) and some other stations. In the case of the other stations, the periods of available data were comparatively shorter. Fig. 3 shows the trends of tritium precipitations for Ottawa and Velentia stations with the annual number of atmospheric nuclear explosion tests (Table 1) . Though the number of nuclear tests does not always directly correspond to the amount of released tritium, it could be an indicator of environmental contamination by this nuclide. This figure shows two large peaks at the maxima of nuclear test numbers in 1958 and 1963. 
RESULTS
Results of analysis exhibited the following common characteristics: a) Peak concentrations and precipitations of tritium were observed every year around the period of late spring to summer. This phenomenon was supposed to be caused by the increased tritium input from the stratosphere in this season, hence the name of "spring peak". b) The maximum annual tritium concentration and precipitation were observed in 1963.
This appeared to be true for all northern hemisphere stations. c) A latitude effect was observed in the northern hemisphere. The maximum concentrations and precipitations were seen at the latitude of approximately 50°N. The effect was not so clear in the southern hemisphere. d) Continental stations always showed higher tritium concentrations and precipitations than comparable maritime stations. This effect is usually attributed to the dilution of high tritium content by water vapour of low tritium content from the ocean surface. e) Trend curves of numerous sites showed decreasing tendency after 1972.
I. EUROPE (Fig. 4 (Fig. 7) showed immediate response to the nuclear test conducted by the USSR in October, 1961. A small peak (1962) on the left side of a high peak (1963) seems to be caused by this test. The large peak in 1963 must be due to numerous nuclear tests conducted in the Pacific Ocean (Table 1 ). The heights of these peaks were in the region 105^106 pCi/m2. However, after 1981, tritium precipitation at Neuherberg (48.08N, 11.42E, W. Germany) declined into the region 103^-104 pCi/m2 (Fig. 6 ). This station has been one of the IAEA laboratories in charge of measuring tritium and others, but had not been included in the IAEA data lists until 1979. (Fig. 9) have the trend level of 1 x 104 pCi/m2 until 1979. II. NORTHAMERICA AND CANADA (Fig. 10) The tritium trend curves of US cities such as Waco (31.62N, 97.22W) (Fig. 11) A map of North America (USA and Canada). Trends at Barbados, Salt Lake City and Washington D.C. (Figs. 16, 17) , a maritime city in the west coast of Canada. 60.02W) (Fig. 19) (Fig. 20) in the Indian Ocean showed 10'-105 pCi/m2 level from 1961 to 1972 (Fig. 24) . Considering that Gough Island and Marion Island lie in high southern latitude, this is an interesting contrast to those of islands in the South Pacific Ocean , the value of which were almost in the region 103-104 pCi/m2. Trend curve of Tunis (36.83N, 10.23E) (Fig. 4) in the Mediterranean Sea showed lower tritium level and St. Helena (15.97S, 5.70W) (Fig. 18 ) in the Atlantic Ocean much lower (Fig. 25) . Trends at Cuiaba, Rio de Janeiro and Porto Alegre. IV. EASTERN ASIA AND NOR THERNPACIFIC (Fig. 26) The trends of tritium precipitation in Tokyo (35.68N, 139.77E, Japan) and Pohang (36.03N, 129.38E, South Korea) showed a large peak, 6 x 105 pCi/m2 and 7 x 105 pCi/m2 in 1963, respectively (Fig. 27) . It is curious that the trend in Wake Island (19.28N, 166.65E) showed a peak value of 3 x 104 pCi/m2 (Fig. 28) . The 1963 trend peak at Guam (13.55N, 144.83E) (Fig. 28) , Weathership V (31.OON, 164.OOE), Midway (28.22N, 177.37W) (Fig. 29) showed I x 105 pCi/m2, while those in Johnston Island (16.73N, 169.52W) (Fig. 28) and Hilo (19.72N, 155.07W) (Fig. 29) showed 2 x 105 pCi/m2. This is probably attributed to the dilu tion effect by oceanic water vapour.
The trend curves of Johnston Island and Midway declined into the region 103-104 pCi/ m2 after 1966. On the other hand, trend curves of Osaka (34.64N, 135.59E, Japan) and Tokyo declined into the same region after 1972 and 1975, respectively (Fig. 27) . Osaka, 550 km west of Tokyo, showed a little lower level of tritium precipitation than that of Tokyo, which had about the same level as that of Pohang.
Trend curves of Yap (9.49N, 138.09E), Truk (7.47N, 151.85E) and Madang (5.22S, 145.80E) lay in the region 103^'104 pCi/m2 from 1968, but that of Djakarta (6.18S, 106.83E) (Fig. 30) showed a 1963 peak reaching up to 2.5 x 105 pCi/m2. V. SOUTHERN PACIFIC (Fig. 26) In the southern Pacific Ocean, the 1963 peak was not observed. (Fig. 32) . VI. USSR (Fig. 33 ) Trends of tritium precipitation in USSR cities, namely Dudinka (69.24N, 86.1OE), Moskva (55.75N, 37.57E), Perm (58.01N, 56.18E) (Fig. 34) , Novosibirsk (55.03N, 82.90E), Enisejsk (58.27N, 92.09E), Omsk (54.56N, 82.90E) (Fig. 35) , Odessa (46.48N, 30.63E) and Rostov na-Donu (47.25N, 39.82E) (Fig. 36) were all in the region (1-5) x 104 from 1969 to 1979 in spite of the large distances between them. It was observed that the trend of Odessa, the latitude of which is the lowest, had the lowest tritium level among them.
VII. POLAR REGION North Pole (Fig. 37) Tritium precipitation trends of Isfjord Radio (78.07N, 13.63E), Huddinge (59.23N, 17.98E) and Lista (58.10N, 6.57E) were investigated (Fig. 7) . A marked peak of Isfjord Radio in 1972 suggested an atmospheric nuclear explosion test at Novaja Zeml'a Island (USSR's nuclear test site, 74N, 57E) that year. South Pole (Fig. 38 ) Tritium precipitation trends in Stanley, Halley Bay (75.50S, 57.87W) and Argentine Island (65.25S, 64.27W) were analysed (Fig. 22) . The trend curves were in the region 1031 04 pCi/m2. The trend curve of Stanley had no peak in 1963. In this paper, we assumed that the time series data of tritium precipitation could more appropriately be described by the additive model. The results of analyses, however, seemed not to depend so strongly on the model chosen for computation. Fig. 39 shows an example of comparison between the results based on two models in the case of Petzenkirchen (48.15N, 15.15E, Austria).
Some correlation was observed among the trends of deposition patterns of tritium, 9OSr and 137Cs sampled and measured by Kinki University, Osaka. Since parallelism among varia tions of 90Sr, 137Cs and tritium precipitations has been observed, it could be considered that these three nuclides are transported by identical stratospheric mechanism (Fig. 40) . The ratio of tritium to 90Sr deposition rate around 1963 was plotted against latitude based on the report by Thatcher et al. of IAEA12) with an addition of the data for Kawasaki near Tokyo by Nishi waki and Kawai13) (Fig. 41) . As can be seen in the figure, the relation between the ratio and the latitude may be approximated by the following equation: y = 14x 200 (from about 20°N to 60°N) y = 60 (from tropical zone to about 60°S) where y is the ratio of rate of deposition for tritium and 90Sr (mCi/m2) and x the latitude in degree in the northern hemisphere.
Annual average tritium precipitations for Ottawa were shown in Fig. 42 . It is obvious that the expression can given rough estimate of trend of tritium precipitation 14). Annual average tritium precipitations (Ottawa) .
